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TeSTing kuzneTS’ hypoTheSiS for ruSSian regionS:  
TrendS and inTerpreTaTionS 1
The paper established a number of "stylized facts", one of which is a confirmation of the S. Kuznets’ hy-
pothesis of the nonlinear dependence between the degree of inequality in income distribution and welfare 
economic systems on the example of a group of Russian regions for the period 2002–2012. It is shown that, 
for a given sample, the welfare and economic growth factors amplify their influence on inequality in income 
distribution in the post-crisis period. The monotonous growth of income inequality which was observed be-
fore the crisis of 2008 is slowing in the process of raising the per capita gross regional product (GRP) dur-
ing the post-crisis period, and for the foreseeable future, in some regions, its direction can be reversed, while 
maintaining a trend of socio-economic development. Despite the persistence over time of a convex nature of 
S. Kuznets’ curve for Russian regional data, its parameters changed during the reporting 2002–2012 period. 
The maximum point of the curve shifts to the left, its convexity increases. These facts indicate that the income 
inequality growth of the Russian regions’ as a result of growth of per capita GRP is slowing. For some regions 
in the post-crisis period, the income inequality does not grow with the growth of per capita GRP, or it even re-
duces. This fact can be attributed to the implementation of the Russian federal socially oriented projects and 
programs in recent years. The results can be used for the development of regional economic policy in order to 
regulate the level of income distribution inequality in the regions of Russia.
Keywords: inequality of income distribution, economic growth, Gini coefficient, competitiveness of regions, re-
gression modeling, gross regional product, income, post-crisis period, regional policy, poverty reduction
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1. Introduction
Inequality of income distribution over time has 
recently returned to prominence in economic de-
velopment. A number of scientists have directly 
linked income inequality and economic growth, 
see, for example, Barro [1, 2]. This paper confirms 
several hypotheses related to income inequality. 
In particular, the Kuznets’ hypothesis [3] about 
the nonlinear dependence between the level of in-
equality and wealth in economic systems is veri-
fied using the data of 79 Russian regions for the 
period 2002–2012. 
In present work, the assumption of homogene-
ity of the mechanism of mutual influence of in-
come inequality and economic development in the 
Russian regions is done and verified. This assump-
tion allows considering a relatively short time pe-
riods in the simulation in the presence of a large 
sample of spatial observations. Initially, we keep 
the main explanatory variable and the mecha-
nism of constructing a model in accordance with 
the original formal characteristics of the Kuznets’ 
1 © Alm J. R., Grigoryev R. A., Kramin M. V., Kramin T. V. Text. 
2016.
model, but we modified the object of study and a 
combination of factors that affect income inequal-
ity in the regions of Russia.
Getting a stable, well-specified econometric 
model of the Kuznets’ curve permits to predict 
soundly the level and dynamics of income ine-
quality in the Russian regions, depending on their 
level of wealth. The aim of this study is not the at-
tempt to verify the effect of the level of income in-
equality separate, very important factors, such as 
migration, employment and so forth. This is a sub-
ject for future research.
2. Literature review
In 1955, based on the analysis of empirical 
data of the major developed countries in the nine-
teenth century and the first half of the twentieth 
century, Kuznets [3] suggested a specific nonlin-
ear dynamic process relating the level of inequal-
ity in income distribution to the growth process. 
He found that in the process of growth the level 
of inequality grows first up to a certain point and 
then decreases, which is now called an inverted U 
curve. In order to demonstrate this hypothesis, he 
presented a model of a two-sector economy. He 
identified the agricultural and non-agricultural 
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sectors (labeled A and B, respectively), which dif-
fered by the level and structure of income. He hy-
pothesized that economic development occurred 
with the non-agricultural sector expanding and 
agricultural sector narrowing. On the basis of ab-
stract data, Kuznets then traced the change in in-
equality in population incomes when the agricul-
tural sector (A) share of total output changed from 
0.8 to 0.2. To assess the impact of various struc-
tural parameters on the shape of the curve charac-
terizing the dynamics of inequality, Kuznets con-
sidered several models with different values of key 
parameters. As a result, he was able to demon-
strate that changes in its parameters affected the 
shape of the income distribution curve (in particu-
lar, its maximum point) but not its general charac-
ter (or the inverted U curve).
The simulation results obtained by Kuznets 
have a simple mathematical interpretation. The 
test indicator (in this case, the level of income 
inequality), is affected by several (two or more) 
factors: an increase in some factors reduces this 
level and an increase in the others increases it. 
Additionally, the effect of the former (latter) fac-
tors increased (reduced) over time due to the 
structural changes in the economic system. The 
maximum point of the curve describes a struc-
ture of the economic system in which the total 
effect of the factors that increase inequality be-
comes weaker than the overall impact of the other 
factors. 
A mathematical formalization of the process 
described in Kuznets [3] is provided in the Anand 
and Kanbur study [4, 5]. Their model highlights 
the structural components of the overall level of 
inequality, an in-sector component (a monotoni-
cally increasing curve), and a trans-sector compo-
nent (inverted U-shaped curve).
All of the above leads to a number of prelimi-
nary conclusions: 
1. Kuznets’ hypothesis is based on the assump-
tion and rationale of the impact of structural re-
forms and the development of economic systems 
on the level of inequality in income distribution. 
2. A non-linear character of the curve of the 
dynamics of inequality (inverted “U” curve) is de-
termined by the changes of various factors in the 
process of structural transformation. The shape of 
the curve can also change over time.
3. Kuznets’ hypothesis has been confirmed for 
any economic system (country, region), the group 
of economic systems, in any period of time, during 
which there are structural transformations.
The Kuznets’ work provides a basis for the 
analysis of the nonlinear dependence of the in-
come inequality and the welfare on the economic 
system. However, there is no econometric mode-
ling based on these results in the aforementioned 
Kuznets' paper.
2.1. Econometric modeling for Kuznets’ hy-
pothesis testing
Ahluwalia [6, 7] was among the first to test 
Kuznets’ hypothesis econometrically. He used the 
share of income of all groups in the country dis-
tributed by income quintiles as indicators of in-
come inequality (or the same indicators as in 
Kuznets [3]). The log of per capita GDP was used to 
indicate the level of welfare of the country. Some 
other work testing Kuznets’ hypothesis do not use 
the share of income of certain groups of the pop-
ulation as the dependent variable, instead using 
the Gini coefficient [8, 9] as the measure of ine-
quality of income distribution; see, for example, 
Papanek and Kyn [10] and Huang [11]. Other alter-
native measurements of inequality are also known 
[12, 13].
In general, these works can be divided into two 
groups: ones that follow Ahluwalia [10, 11] and 
use the logarithm of per capita GDP as an inde-
pendent variable in their models [10]), and others 
who did not [11]). Despite the similarity of the two 
approaches, their respective mathematical models 
and the corresponding interpretations are quite 
different.
2.2. Regional aspect and Russian domestic 
studies 
Most of the works of the early period were de-
voted to defining the relationship between income 
distribution and economic growth using data from 
the countries [4, 5, 6, 7, 10, 14, 15]. In recent years, 
income distribution on economic growth in de-
veloping countries [16] is under the focus of the 
evaluation.
It is obvious that the country context is still 
causing a lot of criticism regarding significant dif-
ferences in the process of income data collection 
[17, p. 26, 18, p. 196], as well as because of the ina-
bility to identify the specifics of each country [19, 
p. 60]. The necessity of the regional analysis is re-
flected in the work by M. Partridge [20, p. 1021], 
which states that the distribution of income is 
originally different for each country of the World.
Table 1 shows the results of Kuznets’ hypothe-
sis testing based on US regional data. It should be 
noted that most studies, presented in Table 1, pri-
marily use panel data. 
It is noted also that results greatly vary, due to 
the use of different time periods, different mod-
els specifications and methods. In addition, a large 
number of confirmation of the hypothesis of a 
U-shaped curve instead of an inverted “U” curve 
was the basis for further improvement of the mod-
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els specification, by integrating the third order 
component [21–23] and fourth order component 
[24] in the original specification.
Several papers devoted to the testing and as-
sessment opportunities for the application of the 
Kuznets’ hypothesis for Russian regional data 
have been made in recent years by Russian scien-
tists. A brief review of them is submitted in the ar-
ticle by Ratnikova and Furmanov [44].
From an econometric point of view, one should 
mention the Demidova’s findings [45], in which 
the Kuznets’ hypothesis received confirmation on 
panel data for 84 regions of Russia during the pe-
riod 2001–2006. The funds coefficient is used as a 
Table 1
Kuznets hypothesis testing on US regional data
Research by Model specification Method Time period Shape of the curve confirmed
O. M. Amos [25] M. Ahluwalia [6, 7] Pooled cross-sectional OLS 1950–1980
Income inequality 
rises after confirming 
inverted “U”-shape curve, 
possibility of “S”-shape 
curve
R. Ram [26, 27] M. Ahluwalia [6, 7] Cross-sectional OLS 1949, 1959, 1969, 1979 “U”-shape confirmed
A. K. Fosu [28] M. Ahluwalia [6, 7]; comments to R. Ram [26] Cross-sectional OLS
1949, 1959, 
1969, 1979 Inverted “U”-shape
YU Hsing and D. 




1948–1987 Substantial confirmation of “U”-shape confirmed
W. Levernier et al
[30] M. Ahluwalia [6, 7] Cross-sectional OLS 1960–1990 Unconfirmed
P. W. E. Jacobsen 
and D. E. A. Giles 
[31]
M. Ahluwalia [6, 7];





“U”-shape confirmed in 
a post-war period (from 
1947) 
R. Tribble [22, 23] M. Ahluwalia [6, 7]; R. Tribble [23] OLS 1947–1990 “S”-shape confirmed
Mushinski [24] M. Ahluwalia [6, 7] OLS 1990
Inverted “U”-shape 
and mixed results after 
inclusion of forth order 
polynomial component
C. A. Gallet и R. 
M. Gallet [32]
M. Ahluwalia [6, 7]; R. Tribble 
[22, 23]; third order polynomial 
components according to J. List 
and C. Gallet [21]; 
OLS, with regime 
change according to  
K. Ohtani et al [33]
1947–1998;
1947–1987
Switch from inverted “U”-
shape on “U”-shape after 
inclusion variable of racial 




M. Ahluwalia [6, 7]; third order 
polynomial components OLS 1947–2000 Unconfirmed
D. Kim et al [35] M. Ahluwalia [6, 7]
Dynamic OLS with fixed 
effects;
Mean group estimator 
[36][33];
Pooled mean group 
estimator [37]
1945–2004 “U”-shape confirmed
O. C. Dincer and 
B. Gunalp  [38] M. Ahluwalia [6, 7] System-GMM [39, 40] 1981 to 1997 “U”-shape confirmed
Huang et al [41] M. Ahluwalia [6, 7]
Dynamic OLS with fixed 
effects;
Mean group estimator 
[36][33];
Pooled mean group 
estimator [37]
Controlling for growth 
volatility [42, 43]
1945–2004 “U”-shape confirmed
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dependent variable characterizing the level of in-
equality, and she considered the real average in-
come per capita as the major independent varia-
ble. Ratnikova and Fourmanov, referring to the re-
sults obtained by Demidova, pay attention to the 
instability of the model constructed by Demidova; 
that is, the regression results are significantly 
modified by the exclusion of Moscow city data of 
the number of observations of the model.
The analysis of the current economic and de-
mographic situation using the structural decom-
position of inequality into normal and redundant 
components is performed by A. Y. Shevyakova, 
A. J. Kiruta [46]. Their findings contradict the cur-
rent view of the inequality as an inevitable but 
temporary side effect of economic growth. 
The authors argue that economic growth favors 
the growth of a normal inequality 1, whereas exces-
sive inequality generated by numerous factors, in-
cluding institutional, does not decrease during the 
period of economic growth and needs the long-
term and various adjustments. In particular, the 
A. Y. Sheviakov and A. J. Kiruta showed that the 
canonical Kuznets’ hypothesis, estimated for the 
Russian regions, is not confirmed. However, it be-
comes correct with a high degree of statistical sig-
nificance, if the index of overall inequality would 
be replaced with the index of normal inequality in 
it.
Moreover, a number of macroeconomic indi-
cators are positively correlated with normal ine-
quality and negatively correlated with the exces-
sive one. Such an effect is, as noted by the authors, 
can not be detected using traditional indicator of 
overall inequality. In addition, the authors found 
that the most powerful factor in explaining mac-
roeconomic differences between the regions of 
Russia was the difference between normal and ex-
cessive inequality levels.
An important achievement of A. Y. Novikov and 
A. J. Kiruta is also a study of the effect of income 
inequality on migration in the Russian regions.
M. Y. Malkina confirmed the existence of the 
negative effect of the level of economic develop-
ment on the uniformity of income in regions of 
the Russian Federation at the present stage (due 
to the fact that most of them are found on the up-
stream stage of the Kuznets’ curve) [47]. In addi-
tion, the review of the works of Russian scientists 
presented the M. Y. Malkina is also noteworthy.
In the paper by I. P. Glazyrina and I. A. Klevakina 
[48], it was also concluded that for the majority 
of regions the real GDP per capita increase cor-
1 Please refer to description of notion on normal inequality [46, 
p. 5, 23].
responds to the Gini coefficient rising, that is, 
they are on the ascending branch of the Kuznets’ 
curve, and only Moscow and Khanty-Mansiysky 
Autonomus District 2 have overcome the peak of 
the Kuznets curve and passed on the descending 
branch of the curve [48, p. 117–121].
G. P. Litvintseva, O. V. Voronkova and E. A. Stu- 
kalenko [12] proposed and tested approach to 
benchmarking regional incomes based on the rel-
ative cost of a fixed basket of goods and services 
in the region to the cost of the same set in the 
Russian Federation.
In the same paper, the calculation of Gini co-
efficients taking into account social transfers in 
kind for groups of regions was made. The authors 
concluded that this refinement decreased interre-
gional differentiation in Russia.
On the basis of summarizing the results of pre-
vious publications tested the Kuznets’ hypothesis, 
in current work, we tested it for Russian regional 
data for the 2002–2012 period. 
3. Specification
We estimate the following equations [10, 11]:
( ) ( ) 2log (log ) ,Gini PCG PCG D= α + β + g + δ + ε  (1)
 
2
  ,Gini PCG PCG D= α + β +g + δ + ε            (2)
where Gini is the annual regional Gini coefficient; 
PCG is per capita gross regional product adjusted 
for annual price indexes (“top wave” variable se-
lection refers to the division of this variable on 
1 000 000 for illustrative purposes of simulation 
results); D is a vector of dummy variables (not 
included when both space and time fixed effects 
are used at the same time); and α, β, g, δ (vector) 
and ε are coefficients and the error of the regres-
sion, respectively. We chose such stochastic equa-
tions based on the fact that they are most common 
in the economic literature for testing Kuznets’ 
hypothesis.
4. Data description
We use the data of Federal State Statistics 
Service of Russian Federation (Rosstat). The fol-
lowing variables are used: 
— PCG denotes the gross regional product per 
capita, adjusted for the annual price index. GRP 
per capita data were obtained from on the official 
website of Rosstat 3 in the national accounts sec-
2 Khanty-Mansiysk autonomous district is the subject of Russian 
Federation, but officially and in this study is accounted as a part 
of the Tyumen Oblast.
3 The official website of the Federal State Statistics Service of the 
Russian Federation. Retrieved from: www.gks.ru.
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tion. Price index 1 was used as a deflator to adjust 
the GRP obtained from "Regions of Russia. Socio-
Economic Indicators" periodicals located on the 
same site;
— Gini denotes Gini coefficient 2 taken as an in-
dicator of differentiation of income distribution 
in the region. This ratio was also obtained from 
"Regions of Russia. Socio-Economic Indicators." 
It is worth noting that the Gini index for 2001 is 
not available for the year 2002, which means that 
we cannot do a full comparison of our results with 
the models of Demidova [45] and Ratnikova and 
Fourmanov [44]. The use of composite data from 
other sources indicates a substantial difference in 
the method of calculation and, as a consequence, 
1 We assume that the use of adjustments for price index 
(Consumer Price Index) is appropriate as a substitute for the 
GDP deflator for the transformation of nominal GDP to real. 
2 The method of calculating the Gini coefficient is fixed in 
Goskomstat Regulation (Decree of State Statistical Committee 
of Russian Federation 16.07.1996 № 61 “On approving the 
methods of calculating the monetary income and expenses of 
the population and the main social-economic indicators of the 
living standard).
the deterioration of the simulation results. In ad-
dition, we follow the classical works testing the 
Kuznets’ hypothesis [6, 7, 10, 11]. 
We work with panel data including all regions 
of Russia, except for the Chechen Republic, as well 
as regions that were included in the larger subjects 
of Russian Federation in the process of creating 
larger regions. The number of regions in the sam-
ple after this adjustment was 79. Regression mod-
eling covers the period between 2002 and 2012.
5. Regression and simulation results
We first estimate Kuznets’ hypothesis using 
equation (1). The regression results are presented 
in Table 2.
Anticipating the analysis of simulation results, 
it should be noted that a relatively short time pe-
riod does not create econometric problems in 
panel data regression analysis due to the large 
number of spatial observations in the panel. In ad-
dition, a large number of observations of the panel 
also allows observing Kuznets’ curve in the rela-
tively short periods due to the fact that Russian 
regional data are much more homogeneous than 
Table 2
Regression results using equation (1)
Model number
Dependent variable: Gini — Regional Gini coefficient
1 2 3 4 5 6 7 8
Beginning of the period 2002 2002 2002 2002 2002 2002 2009 2009
End of the period 2006 2006 2006 2012 2012 2012 2012 2012
Cross-section fixed effects No No Yes Yes Yes Yes Yes Yes



















































R-squared 0.3953 0.6348 0.9536 0.9093 0.9182 0.9131 0.9698 0,9762
Prob(F-statistic) 0 0 0 0 0 0 0 0
Notes: "0" — indicates 0,0000; the probabilities of confirming null hypothesis for t-statistics (p-value) are presented in parenthe-
ses; d (Moscow), d (Tyumen), d_2008, d_2011, d_2012 are dummy variables for the city of Moscow, Tyumen region of Russian 
Federation, and for 2008, 2011, 2012, respectively.
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the data of different countries, which are consid-
ered in the classical Kuznets model.
Therefore, we made the assumption of homo-
geneity of the mechanism of mutual influence of 
income inequality and economic development in 
the Russian regions, similarly to Partridge’s pa-
per [20, p. 1021], who analyzed states of the USA. 
Thus, the present study largely follows the orig-
inal Kuznets model: explained variable of the 
model and the mechanism of model building are 
preserved. However, the object of study and a set 
of factors to be included in the model are modified.
In Model 1 we do not use fixed effects, and the 
estimation is for the period 2002–2006. It can be 
characterized by a relatively low degree of ex-
plaining the difference of the dependent variable 
(39.5 %) and instability. In Model 2, several dummy 
variables are added (d(Moscow), d(Tyumen)). This 
specification led to the outcome where the coeffi-
cients at all the key explanatory variables became 
insignificant (see Model 2).
This fact, to a certain extent, is in agree-
ment with the result obtained by Ratnikova and 
Furmanov [44]. However, when using the method 
of least squares for panel data with spatial fixed 
effects (Model 3), the specification improves, and 
the results confirm the Kuznets’ hypothesis.
Further expansion of the data for the period 
2002–2012 also improves the model specification 
and its stability significantly for all types of fixed 
effects used (Models 4, 5, 6). The Kuznets’ hypoth-
esis is fully confirmed for these specifications. 
Also, using temporary dummy variables allows us 
to track the impact of the crisis on the relation-
ship (Model 6).
Table 1 clearly manifests the influence of the 
crisis of 2008: the sign of the coefficient at the 
dummy variable d_2008 is positive and statisti-
cally significant, whereas for other periods (2002, 
2004–2006, 2011) the sign of the relevant coeffi-
cient is negative. All aforementioned dummies are 
highly significant; the significance of dummy var-
iables for 2002, 2004–2006 is shown in the mod-
eling results presented in Table 3. The crisis of 
2008 gives a small but pronounced effect on the 
stochastic equation describing the Kuznets’ curve 
for Russian regional data.
Models 7 and 8 in Table 2 are built on a sam-
ple of post-crisis period of 2009–2012. Along with 
the stability of these models we again observe the 
confirmation of the Kuznets’ hypothesis. However, 
the form of stochastic dependence is different 
from the form generated by the sample 2002–2012 
period (Models 4–6 in Table 1) and for the sample 
2002–2006 (Model 1–3 in Table 2).
In order to study the dynamics of changes in 
the shape of the Kuznets’ curve for Russian re-
gions in the 21st century, we construct such curves 
on panels 2002–2006 (or before the crisis, using 
Model 3 of Table 2) and for the period of 2009–
2012 (or after the crisis, using Model 7 of Table 2). 
See Figure 1.
According to Figure 1, it can be seen that as 
the maximum point of the curve shifts to the left 
(turning point), the curve becomes less flat (more 
concave). It is important to note that the value of 
the variable Log (PCG) for Russian regions (or the 
variable that is an argument for the constructed 
curves in Figure 1) varies in the interval 9;13 in a 
given time period.
Figure 1 suggests the following conclusions:
1. There is an increase in the influence factors 
of welfare and economic growth on inequality in 
Table 3
Regression results extending Model 6 of Table 2
Dependent variable: Gini Sample: 2002–2012 Cross section observations: 79
Explanatory variable Coefficient Std. Error t-Statistic Prob.
C –0.325362 0.072307 –4.499732 0.0000
Log (PCG) 0.101048 0.012523 8.069113 0.0000
(Log (PCG))2 –0.003436 0.000543 –6.328477 0.0000
D_2002 –0.007005 0.001828 –3.832210 0.0001
D_2004 –0.003482 0.001547 –2.250003 0.0247
D_2005 –0.007107 0.001471 –4.832735 0.0000
D_2006 –0.004809 0.001407 –3.418923 0.0007
D_2007 0.002642 0.001377 1.919124 0.0553
D_2008 0.003788 0.001368 2.768492 0.0058
D_2011 –0.005447 0.001439 –3.784209 0.0002
R-squared 0.9178
Probability (F-statistic) 0.000000
Note: Cross-section fixed effects are used, with panel least squares estimation.
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income distribution in the post-crisis period in 
Russia.
2. In the post-crisis period, the trend in the 
monotonous growth of income inequality in the 
process of raising the per capita GRP is slowing, 
and in the foreseeable future, its direction can 
be reversed, at least for some Russian regions, 
while maintaining a trend of socio-economic 
development.
If instead we use equation (2), the Kuznets’ 
hypothesis for the period 2002–2012 is also con-
firmed. See Table 4.
It should be noted that the model presented in 
Table 4 is constructed by using both spatial and 
temporal fixed effects.
6. Conclusion
Our main result is a confirmation of the 
Kuznets’ hypothesis for Russian regions in the pe-
riod 2002–2012. In addition, we find strong sup-
port for the Kuznets’ hypothesis for several peri-
ods of time (e.g., before the crisis of 2008 and in 
the post-crisis period), and also for different ex-
planatory variables (e.g., with the logarithm of per 
capita gross regional product and without it).
Despite the persistence over time of the con-
cave nature of the Kuznets’ curve for Russian re-
gional data, its parameters apparently changed 
during the 2002–2012 years. Over time, we find 
that the maximum point of the curve has shifted 
to the left, and its concavity has increased. These 
results indicate, that the growth of inequality 
in income distribution in the Russian regions 
by GRP per capita growth is getting slower. For 
some Russian regions in the post-crisis period, 
income inequality does not seem to grow with 
the growth of GRP, and in fact, inequality tends 
to fall, perhaps because of the implementation 
of the Russian federal socially oriented projects 
and programs in Russia in recent years. These re-
sults also indicate the possible impact of factors 
affecting the level of differentiation of income in 
the region, indicating either that an acceleration 
of structural reforms in the Russian economy in 
the post-crisis period is taking place, or that the 
impact of factors driving income inequality has 
changed over recent time.
One of the areas of future research will be de-
veloping a generalized Kuznets’ model, in order to 
test the feasibility of introducing additional fac-
tors, which may have potentially significant im-
pact on the level of income differentiation (such 








1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Before the crisis of 2008 After the crisis of 2008
Note: The ordinate of the graph corresponds to the Gini coefficient, where the abscissa is Log (PCG).
Fig. 1. Comparing the Kuznets’ curve for Russian regions before and after the crisis
Table 4
Regression results using equation (2)
Dependent variable: Gini Sample: 2002–2012 Cross section observations: 79 
Explanatory variable Coefficient Std. Error t-Statistic Prob.
C 0.380432 0.002065 184.1864 0.0000
PCG/1000000 0.001963 0.017477 0.112294 0.9106
(PCG/1000000)2 –0.031240 0.012672 –2.465358 0.0139
R-squared 0.914291
Probability (F-statistic) 0.000001
Note: Cross-section fixed effects are used, with panel least squares estimation.
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